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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates generally to a 
steering column apparatus constituting a steering 
apparatus for an automobile, etc., and more 
particularly to a technology of smoothly fastening 
and releasing an inner column when adjusting a 
telescopic or axial position of a steering wheel. 
Related Background Art 

A steering apparatus of an automobile is used by 
a multiplicity of unspecified drivers, and it is 
therefore desired that a position of a steering wheel 
be adjustable corresponding to an individual physique, 
a driving posture, etc.. For meeting such demands, 
there are an increase in a number of freight cars, 
etc., adopting a tilt adjusting mechanism and/or a ■ 
telescopic position adjusting mechanism, without 
being limited to the passenger cars. 

The tilt adjusting mechanism is a mechanism for 
adjusting the position of the steering wheel in up- 
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and-down directions. The tilt adjusting mechanism is 
constructed of a tilt pivot for supporting a steering 
column in a rotatable manner, a tilt fixing member 
for fixing the steering column in a desired position 
(at a desired tilt angle), and so. on. Further, the 
telescopic position adjusting mechanism is a 
mechanism for adjusting the position of the steering 
wheel in f ront-and-rear directions (in axial 
directions of a steering shaft) . The telescopic 
position adjusting mechanism is constructed of a 
double tube type extensible/retractable unit 
including an outer column and an inner column that 
are used for extending and retracting the steering 
column, and of a telescopic position fixing member 
for fixing the inner column in a desired position (in 
a desired extended/retracted state) . 

A" general type of conventional telescopic 
position fixing member is that the outer column is 
formed with slits, and the inner column is fixed by 
reducing a diameter of the outer column by a screw 
mechanism. There appears, however, a telescopic 
position fixing member, wherein the inner column is 
seized by pressure and thus fixed by press blocks 
held by the outer column. The latter telescopic 
position fixing member is constructed of, for example, 
as shown in FIG. 10, a lock housing 15 formed at a 
rear side end of an outer column 3, a pair of left 



and right press blocks (first and second press blocks 
21, 23) slidably held downwardly of the lock housing 
15, a fastening bolt 71 screwed into the first press 
block 21, a nut 75 screwed on the fastening bolt 71, 
5 and a fastening lever 35 fixed to the nut 75. Then, 
the two press blocks 21, 23 become proximal to* or 
separated away from each other by rotating the 
fastening lever 35, whereby the inner column 5 is 
fixed or released (refer to, e.g., Japanese Utility 

10 Model Registration No. 2588338). 

The telescopic position fixing member disclosed 
in Japanese Utility Model Registration No. 2588338 has 
a problem that will hereinafter be explained. For 
instance, this telescopic position fixing member has 

15 a drawback, wherein the first and second press blocks 
21, 23 are driven by the screw mechanism, and hence, 
if an operating force of the driver is too large for 
fastening by the fastening lever 35, the two press 
blocks 21, 23 are intruded onto the inner column 5, 

20 resulting in a plastic deformation of the inner 

column 5. Further, the two press blocks 21, 23 move 
in the horizontal direction along an axis of the 
fastening bolt 71, and therefore, in case an 
operation quantity of the fastening lever when 

25 performing a releasing operation is small, it follows 
that moving quantities of the two press blocks 21, 23 
with respect to the inner column 5 become also small. 



- 4 - 

In this case, the inner column 5 is not perfectly 
released and is brought into the press-contact with 
the two press blocks 21, 23, with the result that the 
operation of adjusting the telescopic position might 
5 not be smoothly conducted, and that scratching or 
biting might occur when performing the telescopic 
position adjusting operation. 

SUMMARY OF THE INVENTION 

10 The present invention was devised under such 

circumstances and aims at providing a steering column 
apparatus capable of smoothly fastening and releasing 
an inner column when adjusting a telescopic or axial 
position of a steering wheel. 

15 To accomplish the above object, according to one 

aspect of the present invention, a steering column 
apparatus includes a steering shaft having its rear 
end to which a steering wheel is secured, a steering 
column supporting rotatably the* steering shaft and 

20 adjustable of its length in axial directions together 
with the steering shaft, and a telescopic position 
fixing member for fixing the steering column to a 
desired length, wherein the steering column is 
constructed of an outer column fixed on a car body 

25 side and an inner column slidably internally fitted 
to the outer column, the telescopic position fixing 
member is constructed of a lock housing formed on the 



outer column, first and second press blocks slidably 
held by the lock housing and moving forwards and 
backwards in a way that embraces an outer peripheral 
surface of the inner column, and a press block 
5 driving member for bringing the first and second 
press blocks into a press-contact with the inner 
column, and the press block driving member includes a 
fixed cam provided on the second press block, a 
rotatable cam facing the fixed cam, a fastening lever 

10 used for rotating the rotatable cam, and an interval 
regulating member for regulating an interval between 
the rotatable cam and the first press block. 

According to the steering column apparatus of 
the present invention, it is possible to set 

15 comparatively unrestrictedly moving quantities of the 
two press blocks with respect to an operation 
quantity of the fastening lever by properly setting a 
cam profile between the fixed cam and the rotatable. 
cam. In addition, excessive fastening by the 

20 fastening lever can be prevented by forming a stopper 
between the fixed cam and the rotatable cam. 

Further, in the steering column apparatus 
according to the present invention, preferably the 
press block driving member includes a biasing member 

25 for biasing the first press block and the second 

press block in such a direction as to be separated 
away from each other. According to this construction. 



it is feasible to separate the two press blocks from 
each other more surely when releasing the inner 
column . 

Moreover, in the steering column apparatus 
according to the present invention, preferably the 
fixed cam can be made integral with the second press 
block. In this case, the number of the components 
can be reduced, and besides a backlash becomes hard 
to occur when releasing the inner column. 

Furthermore, in the steering column apparatus 
according to the present invention, preferably the 
press block driving member further includes an 
inclined guide member, formed in the lock housing, 
for assisting at least one of the first and second 
press blocks to descend or ascend in such a direction 
as to be separated away from the inner column on such 
an occasion that the first and second press blocks 
are separated away from each other. According to 
this construction, the press block is separated away 
from the inner column in the vertical direction as 
well as in the horizontal direction when releasing 
the inner column, whereby the release of the inner 
column is more surely performed. 

Still further, according to another aspect of 
the present invention, a steering column apparatus 
includes a steering shaft having its rear end to 
which a steering wheel is secured, a steering column 
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supporting rotatably the steering shaft and 
adjustable of its length in axial directions together 
with the steering shafts and a telescopic position 
adjusting member for fixing the steering column to a 
5 desired length, wherein the steering column is 

constructed of an outer column fixed on a car body 
side and an inner column slidably internally fitted 
to the outer column, the telescopic position 
adjusting member is constructed of a lock housing 

10 formed on the outer column, first and second press 
blocks slidably held by the lock housing and moving 
forwards and backwards in a way that embraces an 
outer peripheral surface of the inner column, and 
press block driving member for bringing the first and 

15 second press blocks into a press-contact with the 
inner column, and the press block driving member 
includes a fastening bolt having its one side end 
fixed to the first press block and penetrating the 
second press block, a nut screwed onto a threaded 

20 portion provided at the other end of the fastening 
bolt and having its side surface abutting on the 
second press block, a fastening lever used for 
rotating the nut, and an inclined guide member, 
'formed in the lock housing, for assisting at least 

25 one of the first and second press blocks to descend 

or ascend in such a direction as to be separated away 
from the inner column on such an occasion that the 



first and second press blocks are separated away from 
each other. According to this construction, the press 
block is separated away from the inner column in the 
vertical direction as well as in the horizontal 
direction when releasing the inner column, whereby 
the release of the inner column is more surely 
conducted. 

Other features and advantages of the present 
invention will become readily apparent from the 
following description taken in conjunction with the 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are 
incorporated in and constitute a part of the 
specification, illustrate presently preferred 
embodiments of the invention, and together with the 
general description given above and the detailed 
description of the preferred embodiments given below, 
serve to explain the principle of the invention, in 
which: 

FIG. 1 is a side view of a steering column 
apparatus in a first embodiment of the present 
invention; 

FIG. 2 is an enlarged sectional view taken along 
the line A-A in FIG. 1; 

FIG. 3 is an explanatory view showing an 



operation in the first embodiment; 

FIG. 4 is a vertical sectional view showing a 
principal portion of the steering column apparatus in 
a second embodiment of the present invention; 
5 FIG. 5 is an enlarged view of a portion B in FIG. 

4; 

FIG. 6 is a vertical sectional view showing a 
principal portion of the steering column apparatus in 
a third embodiment of the present invention; 
10 FIG. 7 is a side view of the steering column 

apparatus in a fourth embodiment of the present 
invention; 

FIG. 8 is an enlarged view of a portion C in FIG. 

7; 

15 FIG. 9 is an enlarged sectional view taken along 

the line D-D in FIG. 8; and 

FIG. 10 is a vertical sectional view showing a 
principal portion in a conventional apparatus. 

2 0 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of a steering column apparatus 

according to the present invention will hereinafter 

be described with reference to FIGS. 1 through 9. 

Note that a right side in FIG. 1 is assumed to be a 
25 rear side, and the right side in FIG. 2 is assumed to 

be right as it is in the following discussion on the 

embodiment . 
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FIG. 1 is a side view of the steering column 
apparatus in a first embodiment of the present 
invention. FIG. 2 is an enlarged sectional view 
taken along the line A-A in FIG. 1. A steering 
5 column 1 is constructed of an outer column 3 as a 

cast molding of which a material is an aluminum alloy, 
etc., and an inner column 5 composed of a steel tube 
that is slidably fitted in the outer column 3. A 
steering shaft 7 with its rear end to which an 

10 unillustrated steering wheel is secured, is rotatably 
supported within the inner column 5 through an 
unillustrated bearing. 

As illustrated in FIG. 2, a rear portion of the 
outer column 3 is integrally formed with a support 

15 bracket 13 on which release capsules 11 are fitted 
from the rear side, and with a lock housing 15 
embracing an outer peripheral portion of the inner 
column 5 over a range of a given length exclusively 
of a part of the lower portion thereof. The lock 

20 housing 15 protrudes by far more downwards than the 
inner column embracing portion, and this downward 
protrusion is formed with press block holding holes 
17, 19 in the right and left portions thereof. A 
first press block 21 and a second press block 23 are 

25 inserted respectively into these press block holding 
holes 17 and 19. 

These two press blocks 21, 23 have through-holes 
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25r 27 extending respectively in the right-and-left 
directions- A bolt 29 is inserted through these 
through-holes 25, 27 from rightward (from the side of 
the first press block 21) . A head 30 of the bolt 29 
5 that abuts on an outer side surface of the first 

press block 21, constitutes one interval regulating 
member. A cam mechanism 37 constructed of a fixed 
cam 31 engaging with the second press block 23, a 
movable cam 33 facing the fixed cam 31 and a 

10 fastening lever 35 engaging the movable cam 33, is 

provided on the side of an outer side end surface of 
the second press block 23. 

The bolt 29 has a screw portion 39 at its front 
end. After the bolt 29 has penetrated the cam 

15 mechanism 37, a nut 41 constituting the other 

interval regulating member is screwed on the threaded 
portion 39 and fastened. A thrust bearing 43 is 
interposed between the fastening lever 35 and the nut 
41. A compression coil spring 45 defined as a 

20 biasing member is interposed between the first press 
block 21 and the second press block 23. The bolt 29 
penetrates inside the compression coil spring 45. 

The two pieces of press blocks 21, 23 have 
inclined press surfaces 51, 53 formed on inner upper 

25 portions thereof. In the fixed state illustrated in 
.FIG. 2, these inclined press surfaces 51, 53 abut on 
an outer peripheral surface of the inner column 5. 
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Further, bottom surfaces of the press block holding 
holes 11, 19 serve as inclined guide surfaces 55, 57 
inclined downwardly towards the outsides. Lower 
surfaces of the two press blocks 21, 23 are formed as 
5 inclined surfaces 59, 61 corresponding to these 
inclined guide surfaces 55, 57. 

The following is a description of an operation 
of the first embodiment. 

In the steering column apparatus in the first 

10 embodiment, if a position of the steering wheel 

becomes inadequate due to replacement of a driver, 
the driver at .first rotates the fastening lever 35 by 
a predetermined quantity in a predetermined rotating 
direction (which will hereinafter be referred to as a 

15 releasing direction) . Thereupon, the fixed cam 31 
and the movable cam 33 of the cam mechanism 37 make 
relative rotations, and a raised portion of one cam 
enter a depression of the other cam, whereby the two 
cams 31, 33 become proximal to each other. 

20 With this operation, as shown in FIG. 3, an 

interval between the head 30 of the bolt 29 and the 
fixed cam 31 expands, with the result that the first 
press block 21 and the second press block 23 are, as 
they are biased by the compression coil spring 45, 

25 separated from each other and both of them are moved 
outwards. On this occasion, respective inclined 
surfaces 59, 61 of the two press blocks 21, 23 are 
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kept slid on the inclined guide surfaces 55, 57 of 
the press block holding holes 17, 19, and therefore 
the two press blocks 21, 23 descend by action of the 
gravity . 

5 As a result, the inclined press surfaces 51, 53 

of the two press blocks 21, 23 are well separated 
from the outer peripheral surface of the inner column 
5, thereby enabling a telescopic position of the 
inner column 5 to be smoothly adjusted. 

10 The driver, after adjusting the steering wheel 

to a desired position by telescopically moving the 
inner column 5, rotates the fastening lever 35 by a 
predetermined quantity this time in a rotating 
direction (which will hereinafter be called a fixing 

15 direction) opposite to the direction of the last time. 
Thereupon, the fixed cam 31 and the movable raised 
cam 33 of the cam mechanism 37 are, with their raised 
portions abutting with each other, separated from 
each other, whereby the inner column 5 gets fixed in 

20 the procedures opposite to the above-mentioned. 

On this occasion, the fixed cam 31 and the 
movable cam 33 are not separated farther than the 
predetermined quantity irrespective of a quantity of 
the relative rotations. Hence, there does not occur 

25 excessive fastening (by the two press blocks 21, 23 

against the inner column 5) which has hitherto been a 
problem inherent in the conventional apparatuses. 
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Note that a click feeling can be given to the 
fastening lever 35 or a rotational angle of the 
fastening lever 35 can be regulated within a 
predetermined range by properly setting a cam profile 
5 between the fixed cam 31 and the movable cam -33. 

FIG. 4 is a vertical sectional view showing a 
principal portion of the steering column apparatus in 
a second embodiment of the present invention. FIG. 5 
is an enlarged view of a portion B in FIG. 4. As 

10 shown in FIGS. 4 and 5, the whole construction in the 
second embodiment is substantially the same as the 
first embodiment has, however, the fixed cam 31 is 
formed by sinter molding integrally with the second 
press block 23. With this contrivance, the second 

15 embodiment has merits, wherein there are reduced both 
the number of the components and a backlash caused 
when operating the fastening lever 35. The 
integrally-structured body of the fixed cam 31 and 
the second press block 23 is not limited to the 

20 sinter molding and may also be formed by cutting and 
other machining. 

FIG. 6 is a vertical sectional view of a 
principal portion of the steering column apparatus in 
a third embodiment of the present invention. The 

25 third embodiment involves, unlike the first and 

second embodiments, using a screw mechanism as press 
block driving means. Namely, according to the third 
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embodiment, the apparatus includes a fastening bolt 
71 screwed in and fixed to the first press block 21, 
a lock nut 77 for screwed on and fixed to the 
fastening bolt 71, a nut 75 screwed onto a thread 
5 portion 73 formed at the front end of the fastening 

bolt 71, and a fastening lever 35 fixed to the nut 75, 
wherein the two press blocks 21, 23 become proximal 
to or separated from each other by rotating the 
fastening lever 35, and the inner column 5 is fixed 

10 or released. 

In the third embodiment also, as in the first 
and second embodiments, the bottom surfaces of the 
press block holding holes 17, 19 serve as the 
inclined guide surfaces 55, 57 inclined downwardly 

15 towards the outsides. The lower surfaces of the two 
press blocks 21, 23 are formed as inclined surfaces 
59, 61 corresponding to these inclined guide surfaces 
55, 57. Therefore, the driver operates the fastening 
lever 35 in the releasing direction, and, when the 

20 first press block 21 and the second press block 23 
are separated from each other by the action of the 
compression coil spring 45 and both of them are moved 
outwards, the two press blocks 21, 23 descend by 
action of the gravity as in the first embodiment. 

25 With this operation, the inclined press surfaces 

51, 53 of the two press blocks 21, 23 are well 
separated from the outer peripheral surface of the 
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inner column 5, thereby enabling the telescopic 
position thereof to be smoothly adjusted. 

FIG. 7 is a side view of the steering column 
apparatus according to a fourth embodiment of the 
5 present invention. FIG. 8 is an enlarged view of a 

portion C in FIG. 7. FIG. 9 is an enlarged sectional 
view taken along the line D-D in FIG. 8. In the 
fourth embodiment, the present invention is applied 
to the steering column apparatus provided with a tilt 

10 adjusting mechanism. A construction according to the 
invention in the fourth embodiment is substantially 
the same as that of the third embodiment discussed 
above, and the lock housing 15 which is integral with 
the outer column and embraces the inner column 5, 

15 with some portion excluded, is held by a tilt bracket 
81 press-molded from a steel plate. A tilt adjusting 
bolt 85 which is movable within a tilt adjustment 
hole 83 formed in the tilt bracket 81, serves as a 
fastening bolt. 

20 In the fourth embodiment, when the driver 

rotates the fastening lever 35 in the releasing 
direction, the tilt bracket 81 expands by a 
predetermined quantity owing to its elasticity, " 
thereby enabling the steering column 1 to move in up- 

25 and-down directions. Further, with a release from a 
holding pressure by the tilt bracket 81, the first 
press block 21 and the second press block 23 are 
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separated from each other^ and both of them are moved 
outwards. Then, the two press blocks 21, 23 descend 
by action of the gravity as in the first embodiment - 
With this operation, the driver becomes able to 
5 make a tilt adjustment by grasping the steering wheel 
and make a smooth adjustment of the telescopic 
position of the steering wheel at the same time. 

The discussion on the specific embodiments so 
far comes to an end, however, the mode of the present 

10 invention is not limited to the embodiments described 
above. For example, the right and left press blocks 
are provided respectively with the inclined guide 
surfaces in each of the embodiments, however, only 
any one of the press blocks may be provided with the 

15 inclined guide surface. Further, the press block may 
be a cutting work product, a casting product and a 
cast molding of which materials are steel aluminum 
alloys, etc., and may also be a molding composed of a 
sintered alloy, etc.. As for others, the specific 

20 configuration of the press block, the construction of 
the press block driving member and so forth can be 
properly changed within the range that does not 
deviate from the gist of the present invention. A 
cross sectional shape of the first or second block 

25 may be circular, non-circular or polygonal. The 
clamp mechanism which includes press blocks and 
others may be disposed above the inner column. 
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As discussed above, the steering column 
apparatus according to the present invention includes 
the steering shaft with its rear side end to which 
the steering wheel is secured, the steering column 
5 supporting this steering shaft rotatably and becoming 
extensible and retractable in the axial directions 
together with the steering shaft, and the telescopic 
position fixing member for fixing the steering column 
in an extended/retracted state. The steering column 

10 is constructed of the outer column fixed on the car 
body side and the inner column slidably internally 
fitted to the outer column. The telescopic position 
fixing member is constructed of the lock housing 
formed on the outer column, the first and second 

15 press blocks slidably held by the lock housing and 

moving forwards and backwards in a way that embraces 
the outer peripheral surface of the inner column, and 
the press block driving member for bringing the first 
and second press blocks into a press-contact with the 

20 inner column. The press block driving member 

includes the fixed cam provided on the second press 
block, the rotatable cam facing the fixed cam, the 
fastening lever used for rotating the rotatable cam, 
and the interval regulating member for regulating the 

25 interval between the rotatable cam and the first 
press block. It is therefore possible to set 
comparatively unrestrictedly the moving quantities of 



the two press blocks with respect to the operation 
quantity of the fastening lever by properly setting 
the cam profile between the fixed cam and the 
rotatable cam. In addition, the excessive fastening 
by the fastening lever can be prevented by forming a 
stopper between the fixed cam and the rotatable cam. 

Moreover, in the apparatus where the press block 
driving member includes the inclined guide member, 
formed in the lock housing, for assisting at least 
one of the first and second press blocks to descend 
or ascend in such a direction as to be separated away 
from the inner column on such an occasion that the 
first and second press blocks are separated away from 
each other, the press block is separated away from 
the inner column in the vertical direction as well as 
in the horizontal direction when releasing the inner 
column, whereby the release of the inner column is 
more surely performed. 

The present invention has been discussed by way 
of the embodiments but may be modified in many forms 
within the range of the gist of the present invention, 
and these modifications are not excluded from the 
scope of the present invention. 



